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A necessary and sufficient condition for a topological space Y to be the 
primitive ideal space of an approximately finite dimensional C*-algebra is 
proved. The condition is that Y can be obtained from a second countable, 
totally disconnected, compact Hausdorff space X by equipping X with a 
topology 7 coarser than the original topology and setting Y = (X, T)/-. - is the 
equivalence relation on X defined by x - y iff all sets 0 E r that contain x also 
contain y, and conversely. The topology r must satisfy some additional 
requirements. 
1. INTRODUCTION 
Let % be a C*-algebra, and let prim(%) be the set of primitive 
ideals in ‘?I. Equip prim(2I) with the hull kernel topology (Jacobson 
topology). There is a one-to-one correspondence between the closed 
subsets F of prim(%) and the ideals J in 21. (The term “ideal” in 
a C*-algebra will mean “norm-closed two-sided ideal” throughout 
this article.) This correspondence is given by 
F = (5 E prim(%) 13 2,7}. 
The space prim(%) is known to be T,, , locally compact [3, 3.3.81, 
and of the second category [3, 3.4.131. If ‘8 has a unit, prim(N) is 
compact [3, 3.1.81. If % is separable, the collection of separated points 
in prim(%) is a G, , dense in prim(%) [3, 3.9.41. (A point x in a 
topological space X is separated if for all x’ c X not lying in the closure 
of x, the points x and x’ have disjoint neighborhoods.) If all the 
irreducible representations of ‘% are on a separable infinite-dimensional 
Hilbert space, there exist a separable, complete metric space X and a 
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mapping from X onto prim(%) which are continuous and open 
[3, 3.5.8 and 3.7.11. 
On the other hand, little is known in the non-Abelian case about 
sufficient conditions on a topological space X which insures that X is 
the structure-space of some C*-algebra. To my knowledge the only 
results in this direction are some examples of Dixmier. He constructs 
a CCR-algebra such that no point in prim(%) is separated [4], and a 
separable, primitive C*-algebra 2l such that prim(%) contains no 
nonempty open subset which is separated [2]. In this last example 
prim(2l) g (1, 2, 3 ,..., co>, where the closed sets, except for the 
trivial ones, are (1, 2 ,..., n}, n = 1, 2 ,... . This topological space is in 
the class of spaces covered by the theorem of this paper. A related 
example is the current algebra of the canonical anticommutation 
relations, studied in [l]. 
2. AF ALGEBRAS 
We remind the reader about the terminology and some of the 
results in [I]. A C*-algebra ‘% is called approximately finite 
dimensional (AF) if Cu has a unit e and there exists an increasing 
sequence {‘?I&, of finite dimensional sub*-algebras of % such that CLI 
is the norm closure of (J, ‘?&, i.e., 2l = (u, a,). Without loss of 
generality we can assume that e E 21z, for all n and that 210 = @e. Let 
Sz, = @ki Mtnk) be the factor decomposition of ‘& , and let etnk) be 
the maximal projection in Mcnk) . Mbk) is said to be partially embedded 
in Mcrnr) if m > n and e tnk) etnar) f 0. An AF algebra ‘% is uniquely 
determined by its diagram Q(a). g(‘?I) consists of the set of all 
ordered pairs (n, k), K = l,..., k, , n = 0, I,..., together with a 
sequence Lp, p = 0, l,..., of binary relations, which describes how 
the various factors M(&) are partially embedded into each other. 
Define a relation \ by (n, k) L (m, r) o 3p 3 1: (n, k) Lp (m, r) 
(om = n + 1 and etnk) efrnr) # 0). 9 = GS(‘2I) has the properties: 
(2.1) If (n, k), (m, r) E 9 and m = n + 1, there exists one and 
only one nonnegative integerp such that (n, k) bp (m, r). 
(2.2) If m # 12 + 1, no such integer exists. 
(2.3) If (n, k) E 9, there exists r E {l,..., k,,,} such that 
(n, k) L (n + 1, r). 
(2.4) If (n, k) E 9 and 12 > 1, there exists r E {I,..., k,-,} such that 
(n - 1, r) L (n, k). 
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Conversely, if 9 has the properties (2.1)-(2.4), 9 is the diagram of a 
unique AF algebra ‘K 
It is a one-to-one correspondence between ideals 3 in III and subsets 
Ll = f19 C LB(%) satisfying 
(2.5) If (n, k) E fl and (n, k) L (n + 1, Y), then (n + 1, r) E rl. 
(2.6) If (n, k) L (n + 1, r) implies that (n + 1, r) E II, Y = 
1 k,+19 ,*a*, then (n, k) E (1. 
This correspondence preserves inclusions [I, Theorem 3.31. L&J is 
called the diagram of 3. 
Define a relation \ on g(‘?l) by 
(n, k) \ (m, r) 9 m > n & e(““)e(llEr) # 0. 
(0 There exists a sequence {(rz, , &,)}gc”-n C g(a) such that (n, , k,) = 
(n, 4, h,, , km) = (m, 4 and (np , kp) L (np+l , k,+,),p = n ,..., m - 1.) 
An ideal 3 in PI is primitive if and only if its diagram (1 has the 
property: 
(2.7) For all n, there exists a (m, r) q! rl such that (n, k) \ (m, r) 
for all k such that (n, k) $ /1 [l, Theorem 3.81. 
Hence, the properties of the topological space prim(%) can be read 
off q2q. 
3. THE ABELIAN CASE 
An AF algebra % is abelian if and only if all the factors Mfnk) are 
one dimensional. Thus, ‘% is abelian if and only if its diagram 9 has 
the property: 
(3.1) For each (n, p) E a with n > 1, there is exactly one (n - 1, p) 
rch lths”; (n - 1, q) L (n,p), and (n - 1, q) \l (n,~) for this 
n 
The>ollowing result is needed in Section 4 of this paper. 
PROPOSITION 3.1. Let 2I be a commutative C*-algebra with unit e. 
Then the following statements are equivalent. 
I. 2l is an AF algebra. 
II. 9I is generated in the norm topology by a sequence of projections 
{e2}, with e, = e. 
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III. prim(B) is a second countable, totally disconnected, compact 
Hausdor- space. 
Proof. A topological space is said to be totally disconnected if the 
connected component of each point consists only of the point itself. 
Condition III can be stated in several alternative ways; for our 
purposes, a suitable equivalent statement is 
IV. prim(2l) is homeomorphic with a closed, totally disconnected 
subset of the unit interval [0, 11. 
For a proof of the equivalence of III and IV, see [5, Theorem 2-46 
and Corollary 2-991. 
This topological result reduces the proof of Proposition 3.1 to 
almost nothing. The equivalence I o II is trivial, and since the 
projections in a commutative C*-algebra corresponds to open-closed 
subsets in its structure space, it is easy to show that II * III. Con- 
versely, let X be a second countable, totally disconnected, compact 
Hausdorff space. Since III o IV, we may assume that X is a totally 
disconnected closed subspace of [0, I]. It is then easy to see that X 
has a countable base {Xn} consisting of open-closed sets. Let e, 
be the characteristic function of X, . Then the *-algebra generated by 
{e,> is dense in %‘(X), and since prim(%(X)) = X, III +- II follows. 
4. THE GENERAL CASE 
Let X be a second-countable totally disconnected compact 
Hausdorff space. X is then homeomorphic with a closed, totally 
disconnected subset of [0, 11. It follows that 
(4.1) There exists a sequence 3% = {Z(n, I),..., Z(n, p,)) of 
partitions of X into open and closed subsets of X such that sm+r is a 
refinement of Fm for all n, and such that (J, Fn is a base for the 
topology on X. 
We will call such a sequence 3 = {$?J for a base sequence on X. 
If Xis the structure space of a commutative AF algebra ‘% = ((J, 21,>, 
then the .Z(n,p)‘s for fixed n may be chosen as the support of the 
minimal projections in a,, where ‘8 is viewed as the algebra of 
continuous functions on X. 
If 9 = (ZJ is a base sequence, a sequence g = (9,) is said to be 
subordinate to .Y if 
(4.2) For each 12, 9, = (A(n, l),..., A(n, k,)) is a partition of X 
which is coarser than Fm . The mapping y: %% --+ 3% defined by 
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the requirement Z(n, p) C r(Z(n, p)) = A(n, k) has the property: 
r(-qn, p)) n A(” + 1, r> f 0 3 .qbp)nA(n+ l,r) # ia. 
Let 9 be a base sequence and 3 a sequence subordinate to 3. The 
pair (%, 9) defines a subset T(X) of the topology of X by the require- 
ment: 
(4.3) Let 0 be an open set in X. Then 0 E T(X) if and only if 
Z(n, p) C 0 C- r(Z(n, p)) C 6 for all n andp. 
In order to state and prove the main result, the following lemma is 
needed. 
LEMMA 4.1. T(X) is a topology on X. 
Proof. The only nontrivial thing to verify is that T(X) is closed 
under unions. Let (O=} b e a collection of sets in 7(X); we shall show 
that & 0, E -r(X). Define O,, = U, {Z(n, p) I W, p) C Qa>. Then 
{O,,}, is an increasing sequence of open sets such that 0, = u, O,, . 
Let 0 = uD 0, , and define 0, = U,, O,,, . Then (0,) is an increasing 
sequence of open sets such that 0 = U, 0, . To show that 0 has 
property (4.3), assume Z(n, p) _C 0. Since Z(n, p) is compact in X, there 
exists an m > n such that Z(n, p) C 8, . Thus, if Z(m, 4) C Z(n, p), 
there exists an cy such that Z(m, 4) _C O,, , thus r(Z(m, q)) CO,, , 
hence U, {r(Z(m, q)) 1 Z(m, q) C Z(n, p)} C 01, C 0. We will show 
that r(Z(n, p)) is contained in the last union, and thus in 0, and thus 
that 0 E T(X), by showing 
(4.4) Let (n, p) and (m, Q) be given, with m > n. Then the 
following statements are equivalent: 
(i) There exists a finite sequence {R,pk}rC)E such that p, = p, 
p, = 4 and A(k,p,) n A(k + l,~~+~) # M for k = 72 ,..., m - 1. 
(ii) A+, p) n A@, d # 0 - 
It is trivial to show that (ii) +- (i); to prove the converse, we assume 
that (i) holds. By (4.2), there exists a sequence (Z(K, qk)}pen such that 
Z@ + 1, qk+d C Z(k q,d and Z(h qk) C A@, P.d Thus, 
46 P) n 4~ Q) 1 P, QJ n .@h 44 = .W, qm) f 0, 
so (ii) holds. 
Now define an equivalence relation - on X by x -y iff for all 
0 E T(X), either both x and y is included in 0, or neither of th’em is 
included in 0. (X, 7(X))/- is then a TO space, and there exists a 
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canonical continuous and open surjection 4: (X, T(X)) G= (X, r(X))/- 
such that any continuous surjection of X onto a Z’, space can be 
factored by 4. 
THEOREM 4.1. A topological space Y with topology T(Y) is the 
primitive ideal space of an AF algebra af and only if there exists a second 
countable, totally disconnected, compact Hausdor- space X, a base 
sequence 9 on X, a sequence 9 subordinate to 5F, such that ( Y, T(Y)) is 
homeomorphic to (X, T(X))/-, where T(X) is the topology dejined by 
w, 3). 
Proof. We first show that the structure space Y = prim(%) of a 
given AF algebra 2l = (u, $2,) satisfies the requirements. Let 
{&}n. be a sequence of C*-algebras defined recursively by: $, = 
&, = Ce. 3, = the C*-algebra generated by the center of 21c, and 
3n-12 n = 1, 2,... . (3J is an increasing sequence of abelian, finite- 
dimensional C*-algebras such that 3, _C a, for all n. Let 3 = ((J, 3,). 
3 is the C*-algebra generated by all e$nk), where egk), K = l,..., k, , 
are the minimal projections in the center of 2tz, . By Proposition 3.1, 
3 = U(X), where X is a second countable, totally disconnected, 
compact Hausdorff space. Let e$Jsp), p = l,..., p, , be the minimal 
projections in the center of 3, , and let Z(n, p) be the corresponding, 
subsets of X. %n = (Z(n, 1) ,..., Z(n,p,)} then forms a base sequence 
for X. Since the center of 211, is contained in 3, , each of the projections 
(MC) corresponds to a subset A(n, k) of X which is the union of the 
>(n, p)‘s it contains, with n fixed. Thus, ‘22% = {A(n, I),..., A(n, k,)} is 
a partition of X which is coarser than sn . To show that B is sub- 
ordinate to 9, i.e., that (4.2) is satisfied, it is enough to prove 
(4.5) Iff < egsk) is a projection in aI, and e$sk) eg+‘*‘) # 0, then 
fe!$+l*‘) # 0. 
But this follows from the fact that the mapping 
Mh.k) -+ Mh+l,r): x + xe, (n+1,59 
is a homomorphism, and Mtn,k) is simple. 
(4.6) If m > n, the following statements are equivalent: 
(9 (n, $4 \ Cm, 4h 
(4 An, P) n Jm, 4) + 0. 
We note that (n, r) \ (n + 1, s) in % if and only if e(n*r) e(n+rqs) + 0, 
thus if and only if A(n, r) n A(n + 1, s) # 0. Hence, (4.6) is true 
for m = n + 1, and the general case follows from (4.4). 
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The sequences $ and B define a topology T(X) on X, by (4.3). 
We define a mapping /3 between T(prim(%)) (= the open subsets of 
prim (‘8)) and T(X). The natural l-l correspondence between 
closed subsets of prim (‘8) and ideals in ‘U: defines a natural l-l 
correspondence between open subsets of prim(Z) and ideals in ‘K If 
8 E T(prim (a)), the corresponding ideal DO is ZO = n (3 [ J E ~0). 
Let A be the diagram of SO , and define 
/qq = u {A(% 4 I (n, 4 E -4. 
n,h 
Defining /3(O), = (Jk {A(n, k) 1 (n, k) E A>, it follows from (2.5) 
and (4.6) that #(O),}, is an increasing sequence; thus, 
P(O) = WV% 
12 
is in T(X) by the reasoning used to prove that r(X) is closed under 
unions in Lemma 4.1. 
(4.7) p: T(prim(2I)) > T(X) is injective. 
Since the mappings -r(prim(QI)) 3 0 3 A, and T(X) 3 @ 5 A, are 
injective, it is enough to show: 
where /3(O), is defined as above. From the reasoning used in showing 
that r(X) is closed under unions, it follows that Z(n, p) C/3(0) => 
rm-5 PI) c P(O)* It remains to prove that 
Since A(n, K) is compact, A(n, k) _C /I(S) implies that A(n, K) C/3(0), 
for some m > n. By (2.6) and (4.6), it follows that (n, K) E A; thus, 
4% 4 c B(% - 
(4.8) #I: T(prim(N)) 5 T(X) is surjective. 
Let ‘% E T(X) be given. Define 
A = {(n, k) E 9(2I) 1 A@, k) C %}. 
By (4.6) and (4.3), A satisfies th e requirements in (2.5) and (2.6), and 
is thus the diagram to an ideal 3 in 2I, corresponding to an open set 
0 E $prim(N)). S ince @ is the union of the A(n, k)‘s it contains, it is 
clear that & = /3(O). 
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It is clear that if 0, C 0, , then /3(0,) C p(0.J. Since T(X) is a topology 
and /I is l-l, it follows that 
(4.9) B(@, n 0,) = B(O,> n BP,); 6,) 0, E +rimPh 
0, E +rimW. 
We must next show that the mapping /I between sets can be derived 
from a point mapping, when equivalent points in X are identified. 
To this end we need a lemma: 
LEMMA 4.2. Let F _C X be closed relatively to T(X). Assume that 
F is not the union of two proper subsets of itself which is closed relatively 
to T(X). Then F is the closure (relative to T(X)) of a one-point set. 
Let F satisfy the hypothesis of Lemma 4.2, and define @ = NF. 
If 3 is the ideal in ‘3 corresponding to @ via the mapping /3, then 3 
has the property that 3 is not the intersection of two ideals both 
different from 3. Thus 3 is primitive [2]. Let A be the diagram of 
3. By (2.7), there exists a sequence {(ni , p,)}, C s(2l) such that 
(ni , pi> $ (1 for all i, and (nd , P) IA +- (ni Y P) B (4+1, PC+& BY 
(4.2) and (4.4), th ere exists a sequence {(n, r,)}, C g(3) such that 
Z(n, rn) > Z(n + 1, rlzfl) and if n = ni then r(Z(n, r,)) = A(n, , pi). 
Let x E X be the one point in the set 0, Z(n, r,), and let ({x}) be the 
closure of {x} relatively to T(X). Since x E F, ({x}) c F. Conversely, let 
V E T(X) have the property that x 6 V. Then the diagram A, _C .G@(%) 
corresponding to Y” contains none of the pairs (ni , pi); thus it contains 
none of the pairs (ni , p) $ A; thus AT _C A, thus V C @. It follows 
that F C ({x}). 
Let %(prim(%)) be the closed subsets of prim(‘?l), and let s(X) 
be the closed subsets of X relatively to T(X). Define a mapping 8: 
F(prim(‘U)) z= F(X) by 6(F) = +3(-F). (4.7)-(4.9) imply 
(4.10) 8: F(prim(%)) * s(X) is l-l, and 
for all FI , F, , F, E fl(prim(%)). 
If a set F E R(prim(%)) has the property that it is not the union of 
two proper subsets in $(prim(%)), then F is the closure of a one-point 
set [2]. Combining this with (4.10), we obtain 
(4.11) 6 and 6-l maps closures of one-point sets into closures of 
one-point sets. 
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Since prim(%) is a T, topological space, (4.10) and (4.11) implies 
that 6 can be derived from a l-1 point mapping if equivalent points in 
X are identified. This point mapping is then the homeomorphism of 
Theorem 4.1. 
The idea behind the proof of the necessity part of Theorem 4.1 
was to tie up the diagram of an AF algebra ?I into the diagram of an 
abelian AF algebra 3. The corresponding idea behind the sufficiency 
part is to knit together the diagram of an abelian AF algebra into the 
diagram of an AF algebra with the given topological space Y as 
spectrum. 
Technically, this is done as follows. Assume that Y and X are given, 
and that (4.1)-(4.3) are true. Define 
and 
5qcu) = ((n, h) 1 k = l)...) k, , 11 = 0, l,... } 
(4.12) (n, K) Lp (n + 1, q), wherep = 1 if 
4% A) f-l 4 + 1, Q) # Q, 
and p = 0 otherwise. 
Then (2.1)-(2.4) are satisfied, so there exists really an AF algebra 
2I with diagram 9(‘%). From this point, the proof of the homeo- 
morphism between prim(%) and Y is almost word for word the same 
as in the necessity part of the proof. (4.2) and (4.12) implies (4.6), 
which is the key to the proof. The details will be omitted. 
5. SOME COROLLARIES 
Since the characterization of -r(Y) given in Theorem 4.1 is rather 
combinatorial, we give some simpler necessary and sufficient con- 
ditions on T(Y). 
COROLLARY 5.1. Let ‘%!l be un AF algebra. Then ‘8 contains an 
abelian subalgebra 3 such that 
(i) If 3 C ‘9X is an ideal, then 3 n 3 contains an approximate identity 
for 3. 
(ii) There exists a topology 7 on prim(a), coarser than the hull-kernel 
topology, such that prim(%) is homeomorphic to (prim(S), T)/M, where 
the equivalence relation N is dejined by: x -y t# each 0 E T contains 
both x and y OY neither of them. The open sets in the topology r are those 
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open sets in prim(s) that correspond to the ideals in 3 of the form 3 n 3, 
where 3 is an ideal in VI. 
(iii) Assume that F C prim(s) is closed relatively to r. If F is not the 
union of two proper subsets of itself which is closed relatively to r, then 
F is the closure of a one-point set relatively to r. 
(iv) If {F,}, is a collection of subsets of prim(s), closed relatively to T, 
then (JE F, has the same closure in r as in the original topology on 
prim(3). 
Proof. (i)-( iii) f 11 o ow immediately from Theorem 4.1 and its 
proof. (iv) is equivalent to the assertion that given an open set 
0 C prim(s), there exists a smallest set % E T such that 0 C %. Using 
the terminology of Theorem 4.1, define 
0, = u WGP) I -mP> c 01. 
Then u, 0, = 0. It is clear that a @ with the property above must 
contain 
Using the technique used to show that T(X) is closed under unions 
in the proof of Theorem 4.1, we can show that % = u, ‘EPn is an 
element in T, and it is the smallest element containing (J, 0, = 0. 
COROLLARY 5.2. If Y is a TO space with only a jinite number of 
elements, then Y is the structure space of an AF algebra. 
Proof. This is a special case of Corollary 5.3. This result can also 
easily be proved from a yet unpublished paper by H. Behncke and 
H. Leptin (Classification of C*-algebras with a finite dual). 
We next consider a class of topological spaces that includes the 
example of Dixmier mentioned in the end of the Introduction. 
COROLLARY 5.3. Let Y be a topological space with the following 
properties: 
(i) Y is TO . 
(ii) Y contains at most a countable number of closed sets. 
(iii) If {F,}, is a decreasing sequence of closed subsets of Y, then 
0, F, is an element in {F,}, . 
(iv) If F C Y is a closed set which is not the union of two proper 
closed subsets, then F is the closure of a one-point set. 
580/16/2-6 
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Then there exists an approximately Jinite dimensional C*-algebra 21 
having structure space prim(%) homeomorphic to Y. 
Proof. To construct the sequence {9n}n in (4.2) amounts essen- 
tially to constructing the diagram of the associated AF algebra, by 
(4.6). Thus we construct the latter. 
Let {K, , K, ,...} b e t e c ose se s in Y, where Kl = Y. Let xn’ h 1 d t 
be the smallest collection of sets containing (Kl , K, ,..., K,} which is 
closed under intersection and union. Let (Y(n, I),..., Y(n, K,)} be 
the minimal sets in the algebra of sets generated by {K, , K2 ,..., K,}. 
p% l),..., Y(n, K,)} is then a partition of Y. LetP(n, K) be the smallest 
set in x,’ containing Y(n, K), and define fin = {F(n, I),..., F(n, k,)}. 
Then (5.1)-(5.4) is true. 
(5.1) &F(n, h) = Y, Uk Y(n, h) = Y, Y(n, h) _CF(n, h). 
(5.2) Y(n, A) = F(n, h) - U, {F&p) I p # h andF(n, p) CF(n, h)}. 
(5.3) F(n,h)=U,{F(n+l,p)IF(n+l,p)_CF(n,k)). 
(5.4) If F _C Y is closed, there exists an n such that 
F = u P(n, P) I F(n, 14 C FL 
1, 
Define 9(S) as the set of all ordered pairs (n, k), K = l,..., k, , 
n = 0, l,..., with the binary relations Lk defined by 
(5.5) (n,p) Lk (n + 1, q), where K = 1 if 
Y(n,p) nF(n + Lq) f O, 
and K = 0 otherwise. 
(5.1) implies that (2.1)-(2.4) is fulfilled, so 9(a) is really the diagram 
of an AF algebra 91. 
We define a mapping from the closed subsets F C X into certain 
ideals SF in 2I with diagrams A, . By (5.4), there exists an m such that 
FE X,‘. Define 
nF~=((n,p)In~m&Y(n,p)nF= @a>, 
and define /l, as the smallest /1 satisfying (2.5) and (2.6) that contains 
AFm. Then 
(5.6) AmF = AF n ((n, K) I (n, k) E 9(2X) 8~ 1z > m}. 
This follows once we can show that (lFm satisfies (2.5) and (2.6) for 
n > m. 
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To prove this for (2.3, assume (n, k) E flFna and (n, K) L (n + 1, q), 
i.e., Y(n, K) n F = ~zr and Y(n, K) n F(n + 1, 4) # ~zi. Then 
F(n+ l,q)mF# @.SinceF~X6+r,FnF(n+ 1,q)istheunion 
of certain F(n + 1, p)‘s. (5.2) applied to Y(n + 1, 4) thus gives 
Y(TL+ l,p)n(FnF(n+ 1,q)) = 0, thus Y(n+ 1,q)nF = 0, 
hence (n + 1, 4) E AFm, and (2.5) follows. 
We next prove (2.6) for rlFm. Assume that n > m and that 
(n, k) L (n + 1, 9) implies (n + 1, 4) E LtPm for 4 = l,..., K,+i , i.e., 
Y(n, k) n F(n + 1, q) + 0 implies Y(n + 1, q) n F = 0. The parti- 
tion {Y(, + 1, I),..., Y(n + 1, k,,,)} is a refinement of 
0% 1),-v Y(% h)), 
so Y(n, k) is the union of certain Y(n + 1, q)‘s. For these Y(n + 1, q)‘s, 
Y(G)nF(n+ Lq)X’(d)n Y(n+ Lq)= Y@+ Lq)# 0; 
thus Y(n + 1, q) n F = 0. Hence, Y(n, K) n F = 0, i.e., 
(n, K) E AFm. (5.6) implies that 
(5.7) The mapping F =- & is injective. 
To show surjectivity, let 3 be an ideal in ‘%, and let (1 be the corre- 
sponding diagram. Define 
Gn = u O’h A) I h 4 $4, n = 0, l,..., 
k 
Fn = -U{Y(f‘+)l+-- l,!?)Efl3@- 1,q)h (%k)}, n = 0, l,... . 
k 
Then G, > F,,, 2 G,,, because of (5.5) and (2.5). If Y(n, K) 2 F, , 
then Y(n - 1, q) n F(n, K) = 0 for all (n - 1, q) E A. Since 
this implies that F(n, K) C F, . Thus, F, = lJk {F(n, K) (F(n, k) CF,}, 
and F, E&';'. Hence, (F,), is a decreasing sequence of closed sets in Y. 
By property (iii), there exists an m such that F, = n, F, . Define 
F=F,.ThenF,=G,=Fforn>m,thus 
so II = II, and 
(5.8) The mapping F 3 & is surjective. It follows immediately 
from the definition that 
(5.9) Fl CF, 03,~ 13, . e 
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If y E Y, then ({y}) has the property that it is not the union of two 
proper closed subsets. (5.7)-(5.9) imply that 3,{,), is not the inter- 
section of two ideals different from itself, thus 3c(r,)) is primitive [2]. 
Conversely, if ZF is primitive, it is not the intersection of two ideals 
different from itself, thus L is not the union of two proper closed 
subsets, thus F is the closure of a one-point set by assumption (iv). 
We have proved 
(5.10) 3r is primitive if and only if L is the closure of a one-point 
set. 
The homeomorphism between Y and prim(%) now follows from 
(5.7)-(5.10). 
We mention at last that the results of Sections 3 and 4 can be 
generalized to C*-algebras ‘X containing a norm-dense increasing 
sequence (2Q of finite-dimensional subalgebras. This case is trivially 
reducible to the AF case just by adjoining a common identity operator 
to all the %,‘s. 
6. PROBLEMS 
(1) Can the condition on T(X) in Theorem 4.1 be formulated in 
such a way that the “Corollaries” (5.2)-(5.4) really earn their designa- 
tion as corollaries ? 
(2) If % is a separable C*-algebra, is is possible to find an abelian 
sub-C*-algebra 3 such that 3 n J contains an approximate identity 
for 3, for all the ideals J _C ‘% ? Can this be used to prove a more general 
version of Corollary 5.1 ? 
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